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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a power supply 
apparatus which is constituted at low costs and which 
prevents a short-circuit current from flowing into a 
first switching element and a second switching element. 

SOLUTION: A first switching element Q1 and a second 
switching element Q2 are used both in an inverter 
circuit 2 and a step-down chopper circuit 3. A 
regenerative current is detected by a first detecting 
circuit 12, using an electromotive force which is 
generated in a winding 16 for detection. The logical sum 
of the output of the first detection circuit 12 and the 
output of a first oscillation circuit 11 is found in a 
second detection circuit 13. A second oscillation 
circuit 14 outputs a square-wave pulse signal by making 
use of the output of the second detection circuit 13 as 
a trigger signal. Then, when the regenerative current 
flows, the output of the first detection circuit 12 is 
fixed at H-level, and no pulse signal is output from the 
second oscillation circuit 14. Thereby, while the 
regenerative current is flowing, an on-signal is not 
given to second switching element Q2, and a 



short-circuit current is prevented from flowing to th 
first and second switching elements Q1, Q2. 
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2;h,TA?IS0E&4icfcfc02 (c) tc^Th«fc5fci6Ji«m 

[0 0 2 8] mS«AI$-$>SjgfffiVin©B8BSg 
»#£bT^S«^}CfciU 03 (b) fcjj*-r«fc-5fc0£ 
SSSIch©^nsMK* s ^m»rfW«fc & *>*>fc t>«<* 

tmiRvmiOXJ v<?l/?&¥Ql, Q 2 
5BK«ME#iknTba:9^ 13 (c) fcvt-J^KiH 

m^VsHfini"<)Vtter>X^&tzlsb. 03 (d) {C^ 40 

^-«tatc^2©tfta®Ki 3^e>m^j^tvs hvum* 

Vs2*,Hb^;i/i:^5. *©*£* % @£«8EIchtf%ft 
Tl^SHk 03 (e) £*vr<fc?icSg2©$g®08Sl 4 
©m*r{g*f Vf2ttb fc&S© 

2 &*i£BiMa*v, , #H 5>T> 

1, Q 2 £%fcfe££tttttf^«£2:£Kr 

b*>*N fgl»V^2©^-f 9?>j'jR?Ql, 
Q2C»Wffi(Dfe©SttH*-*(&Sa , fc<» £<B5&«tfi£ 50 
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£jggT-fci:;fe<, £fc«^#;K»*TLafeW©i>©T-fc 

oT*.pi«©s&*s^-rsiitB:v^*-e%.j&v^ 
[0029] (mmMm2) ^m<omimm2<Dmm 

«ffi*E14t:wt. ffiU -f>/t-»HB2* ©Aims 

tttH-©»^*«-bT»fli3*«i*u *mmm<D& 

[0 0 3 0] *HSSB®{c43»t5-r>^-^0gS2' 
tt, JdSlMllz&ttS'r >A-*0&2fc*fb^ =1 
>T>ifC 5 £4^*- KD 4©&?U0KS£$g2©yW 

vi-y-ym^Q 2©v-^i:ft^f0ES4 i:©ratitxb 

fcj&C#3t#& »K ^BE^3>y>»t0gS3i:«ffl^-S^l 
^iHlg&SC-^ay^SSStlchfc.YV^— ^111^2 * ©# 
[0 0 3 1] Wz-i >M-*@g&2 ' ©IWSilS&fT 

[0 0 3 2] Sgl©XY "J'fi'^QlCt^ 
BE^av/ztSKS £*)m<D*-i >yf>^Q l-»* 
y r U > >^>tJ" C 3 -M 1 >^ ^ L 2 -*St«#r L 

astFzi >r>tc4->3>f>tc 5<Dms&r-mm& 

tiltl, 3>5*>H-C 5©^3gmBEi:^0g&l 

©m^mffiWfn^ffi^-a ^^101^3 ©tB^Sffii:^ D 

>^*?Q l->*>y7'>J>^n>7 ? >-tJ-C3-»-^>^ 
^ L 2 LaM3>r>^C4 1 © 

[0 0 3 3] ikCilO^-f 9f>^fQlW7l 
^2©^^T ^^>^^Q2As^->-T5i: > ■Oft* 
L2lzWm$tltz^*)\<*1fimiiZi\T'{ >4rir#L 2 
-*MmttL aSt^n ^^Vlf C 4->&Sit0g& l^EE^- 
3>>^0^3-*^2©^-< 9^->^9K?Q2<D*£^ 
^"'J >^3>7=>^C3©igiST*0^m^ 

MS*TL aM3 C 4-»-f >^ ^ L 2 ©&g& 

T-s^iins. $f>t^e©^ nv^vij-cs©^* 

2©X^ <v^>^?Q2->^W3j— b*D4^«*TL 
aStf3 >7=>1fC 4^-f >^ ^ L 2 ©ig?ST-«i£# 

[0 0 3 4] ^2©^-T «^?->^^Q 2^7-TS 

^>^^L2©S«oi^;i/^*5i!ftB^^ 
i'i' L 2-»A s/^'J >^3>f 3-»g 1©^ »y 
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>^*L2©*mT*lE]£«ift#ifch,£. ^bts Sgl 
SV^2cd^-< ^^>^?Q 1, Q2S3SSM>t 

7 1- a ci h tiMffim&Wk *) m z tir&mn l a icmm 

[0 0 3 5] Il/t, ±>£©«fc-5&'f W*— ^0882' 10 

fcn^sii-s-fc^-cfcx usee® i fcputtCx mm®. 

2©>W **->y*?Q 1 , Q 2 tcjl*&©*&»$it 
#^ftSCifc£K<-c:i:#T-t5i:i:fct:, f 1M« 
2©^yf>^?Ql, Q2fcitSBIEE©fc©£<seffl 

afe^^ot>©■c•feo-c%[SI«©?5!^*5^■r5^:i:ttv^o 20 

[0 0 3 6] (§d^JS3) #%W©*M^3©[3S& 
fi|jG££0 5 fcTjvT. {SU SiJfflllHieSl 0* 

[0 0 3 7] **i(6^^(C*Jlti.$lJ»lHlK 1 0 ' T-fcfcx 

& i <D$mm®> 1 1 om^ft^-vf i& h >; #m^i: bx 

IB 2 ©$gJE[a]S& 1 4tc4iSfcfct.i:, Sg2©36iSISS& 
1 4©tiJ;*ji8i:£ r 7> KCDRSfcJ? A£*vt$ 1 ©&tiS[3 
SSI 2©tii*li^Vsl{c«J; D^-^^-^^tvS h^>^ 30 
*Q3S^2©tfctH[5]e&l 3©fU>t>CIHiIbTV'>So 

[0038] i*tc06 %&mi,x*&Bmm<Dmi¥®.w 

[0 0 3 9] £-rettl(tftl$t:tiU [I]3ia«tlch©ifcft 
5l8liil#^fcto£$MCDtfcmaB&l 2®til^M^Vsl 

#18 2 CD£g|g[5|6& 1 4©Hi2jVf2#LU"<;i/£:«£3»!W 
WlciRSot*'!3> vt©fc»fgl©tfcmiSB&l 2©ffcHi 
i£*fclS&&<fgi;&VSg2©;W 9*->4T*?Ql, 
Q2^2£St^->^7^^Tft^iH«4tcH:ii5^«v€ 40 

[00 4 0] S®iSAI$-$>SSSffiVin©»l$& 
i&#£b-tv^t§^{c:fciu 06 (b) {CtjVTJ;? 

«ss i ch<Dmtizmmi*%.n®tttif*. *> >> * < * 

06 (c) fc^t-£5fc®£Si^Ich#m*iTV> 
SRSttSglCDtfcffiElB&l 2©tB^«^Vsl*sHl/^;i/i: 
^tf7>^Q3W>t5fc», ^2©^tg@ 
B&l 4©ib*«S* J b7>^^Q3&^bt^5>K{C 
J£S%3;ft,5Ci:i:&So ^©*£*x EI^«*«t Ich*s3Etn 
TV^SIHL 06 (d) tC>fN-r<fc-5tc!f§2©$ei6I5]8&l 4 50 
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(D&ijm^ Vf2fcfc L U^OU iz&ftZ titz * * £ © 

t-> ^©Ktttigi&iHiiisi 5*>e>s&2©;w vv-istm 

|J63!50!ll©«tdtc^lStF^2©X^ f^V^SfrPQ 
1, Q2Cja^^&«lSt* s iiitn5di:^l55<-di:^r- 

Q 2 KigWffi© *©£{£«?-& &S#&<x Sffi&fitJEtfc 
T-^T-&5o Sfcx ^^J2©«ta^35«liIES4 J ^5 
T-feSfrSK £«t»i@iAC©mj!IjS:A3L fiPRSfc-Y Wt 
@fS 2 ©«rf££WI$S;* # 5 d i: #T' g £ . 
[0 0 4 1]fc:fc\ 0 7lc^«tdtSIJ£^2T-|5iW 

«©«r*&^-TSCli:*ipIt6T!feS. ft^@ES4 
©«JER{i**Jfi^lcR&^-rSieieT-a:)£c<x 

^rAs&aw'L atm©t)©-ejfe-p-r <bmm<D®%k*m-r 
[0042] (gara* 4 ) ^mcomsmm 4 ©®s& 

«je£&EI 8 fc^-T. U »*W«:*^{i^lJE^ 1 £ 
ttlt5©t\ 5#tfiRCtt|5]-©^£{>rbT!& 

[0043] *mm&mizi5ttz>&m=f-avrt®'B&z' 
ifimmmmiiima?>o mb-t\ c:©i^£e^3 » smv& 

3' ^1©XW y^-V^JU^Q l©;fr>EfK:> 3£ 

A C-»7 -f [Hll^ 5 ->SSSI3B& 1^1©^^ 
y^-V^SR^Q 1^1©^*- KD l^Ji^^T* 

>-y-c i^3— ^3>f;i/L 1 -*mm®m 1 ^7 ^ )vt> 

HSS 5 -^ttfA C ©)gEST-SSKS#t$&-r S c: i: tc £ 
»3, 3p?»3>^>-9-C 1 t^ftt©3i5S@£E 
AC©K-^fit«tD(SVAia^«£E) S^^-B". SiKlHl 

k 1 (omi3ms.ifiw-m^ y^yy-c 1 ©?smmffi«t *){& 

|51K2©«®i:55:S, fit, «©SAB#^>m^«^ 
©i^^lij^bfeiltx ^2©X-f ^^>^^Q2(C 
IHI^«^S* s i€^^Tv^sP^{r^ l ©^W wfi/^Q 1 
*s*>-TSi:^lSvJ c ^2©^'f y^>^SR^Q 1, Q 

2 izi^HatjtsA^iJse^^nT b* ? 

1 ^Hi!S^ 1 £ #M bT V % 5 . 

[0044] <H0g|K 2 0 ^1 RVm 2<DH vf- 
>^J*?Q1, Q2©*>*7iliSiS^^1-Sfctt)© 

n^*e^^a*-r5^i©fsffi@B&2 1 mi© 

fSSIalRI 2 1 ©m*»(i^& h U ^ft^fc bT¥?f3 y=r 
y?C l©3£if«tf»5il(2)^^ y^-V^SRdFQ 
l**>-T?>fc4{)©{s^&ttl^t-Sm2©^}glHlI^2 2 

^2©%iB[HlES2 2©Hi^M^SS!ig-rS'f 
9 2 3 i:, -f 2 3 T-£te$nfc^ 2 ©IBtSlHll^ 

2 2©tH^fs^^a'5v%-tmiSO t m2©^'f s/5=->^ 
^fQl, Q2£:*>;4-7fgi&1-£l8i&[5lE&2 4i:> il 

^«s5^ffi^©©t^tBis*«c^bfcfs^sm*rstftm 
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[0 0 4 5] Sgl©SM]g&2 ltt&fflftBlCftftS 

sg 1 ©sasiggs 1 1 iimmtmmtottii}fc$L<Dm^&m 
tj-tzt><0T-$>t). m2<D&mms&2 2i±mmmmi^ 
Mitsui 2 ©$Bfi@g&i 4 t.mmtnxtim^ (hv#m 

aj2j-T5 So £fcI81&[I]S§2 4 8u Sg2©$gg 
@g&2 2©aj^Vl/^«^§^ # 2 3T-Sfebfe 

fs%©3:-£T# *)\z.mm l/T4*,Ttf5 i: £ C±i3£ 

^«?Q2tcm^U ±8a&g{t^©:&-£±#t)fc:[§l#J 
bT5l*»T^.5 i: £: l^iBtB^Vl^fs^©^:*^** 

jwxommm^&m 1 ©;w vj-ytfmi- q 1 
■rst)©T-fes. mux, &mmm^&Hi"<)i'CDtg 

fc^ft^ftfgl&tJ^©;*^ v f-Zstrm^Q 1, Q2 

[0 0 4 6] tfcfflHlS&2 5tt, $62©;*^ 9 
Q 2 © V fc&tBiSJftR 3 i; e>mffi&lz 7 S-Yifim 

-Kfc-«#gEM£ftfci£ii;R4i;, SMR40i^C 

£ftfc h^>^£ Q 4 fc v CCDh7>y^^Q4©^ 

il^SftSfcit&tc^ *jHfi4?9> FfcSHSftfcb? 

>PX*Q5 ©^— X S*P«£E Vref £ TVl'T' y 
SiStn;R6i:&H<j|SU h 5 Q 5 ©3 

^ t-h*D6 bTSg 2 CD^gMIHSg 2 2 ©ffi*/i8C 
g$S£ftT^-5„ ^2CD^-fyf>yi?Q2 
K[§£m«£iWxT0 3ffltt&m«*i;R 3 ©MigftEa* 

t?T, ^2©^S®ES2 2©m**S* j y'<'^--KD6X 

i:&3„ ^©ifcSI^ ^2©^>f 9?->j?3R-?Q2fc:ia£ 
S^#^ftT^3ratttg2©SgMHlES2 2©ffl;b<i^*s 
fCL^ft^ K*l9lB2 4tC«W Wt-^2 3 
T-Ste ^nfcHi/ ^;u©<8^- # Xtl £ft 5 d i: 1 o 
±IB^Kt^ 1 <DX-i >vf>^?Q 1 *^>i-?> 

S5* J ^ft«:<35:^T^2©^'f 'Vf>^Q2Kin 

2>mm&5ife-t-& t^meiaR 3 ©Po^aE**^ > 

h* V^<;i/«t D t>5S < 4oT b ^ > Q 4 > U 
h^>^^^Q5*s^-7-r5^S, Sg2©Sgg[5JS&2 2 
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(Oliitim^ifi^ Wt— * 2 3T-£te£ftTfgi&[H]gS2 4 
£-5-*.£>ft3C:i;lc:&:>K IBi&!5)8&2 4 *>£>ttS1jrK:tg 

[0 0 4 7] (TdLT n !£]ife«dft*WiT^3K«&iti[IJ 
S&2 5tC<fc-oT!g2©S8&iaE&2 2©a;kfi^#Ll/'< 
;i/fc@£;*ft;k£*i:fcS©TN c:©RS£fct|gl&lH]g§2 
4A»e»^lffl^-i' y^-V^X^Q lfc#;?.£ft5fgi&{8 
ttfHU^i/i:^^^ S££0!ll©J;-5KSgl&tfSg2 
10 ©^«vf>^?Ql, Q2fc®*fc®fclM5t*Wv 
3£i:£B5<-c:i:#T-#.5. L*>*n £1 1 #tff6 2 ©x 
-f»f^*?Ql, Q2tCiSWJE©t,©^ffiffit-S'i> 

fiP^t-f w^-^lsIiS2©i&^<£Mi&^-B-sc: 
fc#T-£3£V^*Uj£#;fc3. ll?»&4©#fJ5Jc 

*TL afel^©*)©f^^>T*)|5|«©^^^t-S C t& 

^^5*•c•*)«;v'». ^e>t09n^-r«ka{ciufi^®2'e 
[0 048] (mmmm 5 ) xmivmffiMm 5 ©mss 

«J5g^®l OtZ^-To fibv fflffl®&2 0' ©— gg©« 

fiKw*n±^fi©^^4i:#ii-rs©TN fta-rs^icti 
[0049] *mffi3tmvz38\-yz > mmm , B<2 c Tttx 

!5fi£B^4lc43(tStfetaiHl^2 5iP6. h7>S?^^Q5 
SSl»?m^^**^-5^3©tftai[HlES2 6fc. OR 
y-h^Sfigf), tg 1 ©#8i£HIB& 1 l©tB^J«^fc^3 

30 <Dtkm®s82 6<Dm*jm^i:<Dmmm%mm-fz>m4(D 
timings 2 7 i:, ^4©^mms&2 7©ui*g^shu 

#{s^§i:-r3fii2©#)a6®gS2 2 i: N W>M-*2 3& 
Vfcigi&iHlsS2 4 i:*M0fL-cv%3„ 
[0 0 5 0] CCTn ^2©^-f v/^>^^Q2tlHl 
^S^SSftT V^P^tt^iliffitriR 3 (Dm^m&ifi^ 

fctK — *©A*3!) J S{c:Hl/^;i/t*:-DT^4©^m|51 
K2 7©m*A s StlHV'<;i/i:)5:S, ^©^*, Sg2© 

40 ©3BMUg&2 2©m*m^* s m^cL^^;^^:55;t)^ 1216 
0SS2 4{C(i-1' >A— * 2 3-ese^ftfcHi^^<;b©« 
^A^^ftSdtfc^oT, ±EJB{fflkfgl©;W 9 
5=->^?Q 1 $^>^5fg|&®^H^^i:J5:5c: 
^UT, @^«^«i£ft«:<*;oT^2©^ 
-f v^>^^Q.2{cJSftSS8itAsStet-Si:, ttfcbS 

7>^Q44st>t5* s t 1 , ^4©^«i(aISS2 7© 
tB^7^1©^ffi[HlS5S2 l©mi;m^{cjSb.-CH*fc{i 

50 2 2 ©tB^li^-* 1 ^ 2 3 T*Kte£ftTKI& 
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iaii&2 4tc#^e»n, mm®m2 tfrmmmzmiR 
■t s HstF l sowmmm ^ # a* s n * . 

[0 05 1] fflLT, E^«^A J MnTVNS^tt^4cD 

**i:ftS©TN £©IHKi±S8l&Ili&2 4*>£>|gl©;* 

SR^Ql, Q2{c®^®^SM* s S5nsci:*&5<*^ 10 
Ql, Q2{Ci^tf£E©*©^ffl-rs»^S^<, £15 

V^. $?.{C01 1 {C^«t^t|^fi^^2-CSiB^Lfc'f 

>/t-^^ss2* &m%.x^zm&X'3b^T*>mm<D$b 20 

[0052] (mmme) *mxommMms<D®& 
mm*mi 2fc^-r. iu ^j»[hik3 o©#tj5Km*M± 
^jf6^<S4^«ars©T% &m-rzmi&iz&m-'<Dn 

[0053] *$mMm^&n%?immmz 0^ mi 

3S*^t-Sfe»©MiaHW^^&tB*^-S^ 1 ©Sgfi 
®B&3 1£:, Ii^«M^ai^lS!©t^ttii^*t^DfcM^ 
StH^t-S^l©^miaISS3 2i:, Sg 1 ©SSS1I8S 3 1 30 
©Hl^(i^i:^l©^iB[5IK3 2©aWj{I^£*^fc 
h*)#m^*Bi*-?Z>m2<D&m®i&3 3^ !8 2©ifc 

7 i >-9-c i o^sa^mfts^ i ©x^r 5/^>^js^ 

Q 1 ^>1-53feH)©fs^Srai*-rS»2©l6iS@^3 
4i:, fg2©#§SII]li&3 4©ffl££R«Kt-£'f 

3 6iu -f >A-^ 3 6fSte^nfc^2©^SiaiS3 

4 <D&JiWmVim-3^X& 1 SVi 2®^^fyf>^ 
?Q1, Q2£*>*:7SgiW-aS8»J®BS3 5fc£||</£ 
t5. fiU ^lSV^2©^iSIeiK3 1, 3 4, SI2 40 

©t^misiK3 3, mmm&z 5<o&mi&Rvm<m*ti 
j etimmMncmf^mi&vm2(Dmm.m^i 1, 

1 4, m2<D&M®$81 3, B1M9B1 5 ©&#&&& V 

$m £#m?z <Dxn b ^i&wfct^B&t- s „ 

[0 0 5 4] fgl©tfcm[5]g&3 2ttu ^a-^s-OH, 
lcsprfnv^v^C 1 J:©g?^i:^?>Ki:©Kt 

jfx$nfc[5i4«i5i^ai^©fc5^£Eain;R3, R4 

ts #ffi£taR 4K&&3ajK&^£ftfc^f:r- HD 3 
fc* SftEVref»t5SftI3 2ai:, CCD 
«^«ffiVref£#ffi&ifiR4££U.;&«ffP$Ti:£Jt 50 
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RU, H*feiiL02«ifsai*t5nw^-^ 
CP 1 il&fisf^-TV^o B5bT> ^l©^>f 5»^->^S8 

? q i ufioTin >7 ; >-t*-c i izftmmm.ifim. 
tix^zm&iz& % ?-3— p-zj )vl i titisiisi 

ch#*g*<liftfc;&»K y-<*-KD3*s^ffl-B-r{c^-BE 
SJtlR 4 <DmffimBE&*.g < fc-S fc&lc 3 l—* C 
Pl©a*, o*t)^l©^BIslB&3 2©tH;tjttLW* 
— £51©;*^ y^>^g|?Q l#:*7b 
K-D^a-Zuj ;i/L l©Bl^«iS^nTV\S^t 

^SLT^ffiffilniR4©MSg«BE (»EP$T) < 
teSfca&fcD Wtlx— *CP 1©HJ*N o£!)&1cd& 
tHlHlliS3 2©iH;£»y:Hl/'<;i'i;fcS. 
[0 0 5 5] *{C*lli^^©i|^gIJ^-©»^ittWg:ff 
-5. 

[0 0 5 6] j£1MWmfcHU ^2©tfttBEIi&3 

3*»£Hi;fr£ft3 bU;Wf#SIU©$8ig[H]8&3 l©tB 
^fi^fca«|5l^bfc{f^i:*t), 3!2©$8igl]E&3 4 
©tiJ^fi^J±^l©^SIlIE&3 l©m*^«c|BlWU& 
-5£JP3J8©{s^i: &m><Dh^*>%il<D&ti! i m 
E&3 l©&ffi*S*KM«&<Sgl#T/^2©;w 

^?qi, Q2-&&.s.\zis-is*?ztixm.ffim'm4VL 

[0 0 5 7] SilSfeA^a^BEVin©^^ 
««iM^«fJ:!)*»*»3&:»)«<3fet»x -©tt/ST-Sgl©;* 

-r *?->y*?Q i# i *>-rz£miRv ( m2(DX'{ * 

f>^?Ql, Q 2 (c &ttM&mmififfi.KX b £ ? 

IHl^«liKIchAs^i^t^^•cv^5ra^i^l©^tli[HlK3 2 

©ffl^fa^Hl/^fc&oTV^fcKK SS2©t&Hia 
E&3 3A»£>m;t;;*tt£ b >J#«^t)Hi^;i/i:&£. ^ 
©*S*^ ®£Smch#8t*xTV>£IB, ^2©«SI11BS 
3 4©W*M^H;LU^;i/{c^^tifc**i:55:5© 

x% c©F^t<iigi&iB]iS3 5*e>^i©^-f vf-i/trm 
mi<DXo^miRv ( m2(D7.-( ^^>-trm^Qi , q 

b*»*> N HlM2©^>fyf>^fQl, Q 2 (C 
iSWffi©*)©^ffl1--5 i e5.5As«;<, gfflS^fig-eSIS 
T-§5. tj£*^2©J:-5«c55«llES*s^ST*feS 

K 2 ©i&^^SI^^^S d i:*ST- § S i: dlU^fe 
5. ft?SflHll^4©«|^tt*^6£^^(c|iS^i-Sili 
gt?{i^<> *feft^S(»«"LaW^.©4,©T-$.o-C 

[0 0 5 8] (l?M^7) *^©^Jf6^<S7©iISS 
«lfiE&iai 3{C^ 0 *HS£^SII^ E9tc^bfc^6ai 

ig$^^TV^fc^^-^3-^;^L l S N ft^@BS4' 
jE£-r 5 'J — ^r— s? h7>7LT©i m&w yyzz > 
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&v®ft&±ssmm&m 4 <o^&m t #a-r 5 ©t-p u 

[0 0 5 9] *Hffiff^lC43lj-SA?Sf[alS§4* ttv U- 

>7 1 >+J-C4i:£&?iJ{cJgi^bTf£!K C1CD3>7 ; >^ 
C 4 i: U— i> h7>7LT©2 iWU©^ > 

©l&^-Sgtflgl&VS^©^ y^->^JK?Q 
1, Q2©g|^&£g^;S*u fl&«|iW*yry>y:3> 
7=>tJ-C 3 S/M,tiS18S 1 ©<SM{affi!llc^$fifi 
of^ffi^3'y-/t|5lK3" fcetf^S^-f *— KD 1©7> 
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